For the system representing a chain of coupled vibrating strings, we show that the associated semigroup satisfies the assumption of spectrum-determined growth, and hence obtain conditions for energy to decay strongly or exponentially. We examine in detail the three-string case, and our results include those obtained by others for the two-string case. , 1. Introduction A LARGE structure is formed by the coupling of simple structural elements. A simple type of such a structure, which is made up of two or more sequentially connected strings modelled by a linear wave equation, was studied in Chen et al. 
A LARGE structure is formed by the coupling of simple structural elements. A simple type of such a structure, which is made up of two or more sequentially connected strings modelled by a linear wave equation, was studied in Chen et al. [1] . As indicated in [1] , the transverse displacements of N + 1 connected strings are described by the equations 
E(t) = 2 i-OJi

dE(t) •\x, t) + T l+1 f(x, t)] dx, = T N+1 y'(N + 1, t)y(N + l,t)-r,y'(0, t)y(O, t) dt
An interesting problem is the degree of the decay of the system: say, strong or exponential decay as discussed in [1] and [2] for the case N = 1. Here we shall study the case of general N and, in particular and in more detail, the three-string case (N = 2). In order to solve the general problem, we introduce a theorem of Neves et al. [8] , which offers an extremely useful way to prove the stability of second-order linear systems.
Consider the general linear homogeneous hyperbolic system in one space variable in normal form: Since i^e^) = e" 1^^ (see [3] for example), where <o(A) = inf {to : ||e A || =e ne°* for some /i and all O 0}, we see that a Q = (a(A), i.e. the system (1.7) satisfies the assumption of spectrum-determined growth [7] . cannot be zero identically, <p cannot be zero, and it can be easily verified that (A, </ >) solves the eigenproblem (2.3).
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In order to prove (ii), we note from (2.1) that the parameters co k of the polynomial /i(A) = T,?. 0 b k e > " Ot are of the form to* = E£V ±c,-. Since the c, (i = 1,...,N + 1) are commensurable, so are 1/c,. Hence, by [7] , the strong asymptotic stability implies exponential stability. The proof is completed. 
2 )e" c < +kJCl -" c >.
Casel
We consider the case in which the feedback gain K 2 , is set to equal c x , so that 
Case 2
Generally speaking, strong asymptotic decay for the coupled string system does not imply exponential decay. To see this, we consider the case where w = e Uc ' and z = e^C 3 . From [7] , it is known that the mapping (e i£U/c \ e iaj/Cl ), where S 1 is the unit circle of the complex plane, satisfies 0(R) = S 1 x S 1 when cjc 3 is irrational. Since g(i, i) = 0 (from (3.7)), it follows that inf {\h(ico)\ :(oeU} = 0.
The system is not exponentially stable in this case. 
Case 3
Coodndmg remarks
From the above discussion, we see that the study of the stability of coupled vibrating strings is equivalent to the study of the asymptotic distribution of the zeros of an exponential polynomial h(k) = T^V-oPk^"^, in which 0= a> 0 < ••• < co N and p k^0 is a real constant for k = 0,...,N. But unfortunately, to our knowledge, there is no general method to determine the distribution of zeros of this kind of entire function. The only qualitative description is that, for each p > 0, there are constants -m, < 0 and m 2 > 0 (for our problem, m 2 = 0) such that for all A satisfying /i(A) = 0, whenever |p o |.IP/vl >P-More details can be found in [4] and the references therein.
